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We, C F. BOBHRINGER & SOEHNB 

G.mjbJEL, a body corporate organised under 
the laws of Germany, of Mannheim- Waldhof, 
Germany, do hereby declare the invention, 
for which we pray that a patent may be 
granted to us, and the method by which 
it is to be performed, to be particularly 
described in and by the following state- 
ment: — 

The present invention is concerned with 
new dibenzo-oxepin and thiepin derivatives 
and with the preparation thereof. 

The new compounds according to the pre- 
sent invention are basic dibenzo - (b,e) - 
oxepin or dibenzo - (h>e) - thiepin derivatives 
of the general formula:-— 




20 



25 



0) 

in which X is an oxygen or sulphur atom, 
Ri is a hydrogen or halogen atom or an 
alkyl or alkoxy radical and A is a tertiary 
amino group with the proviso that where 
X is a Sulphur atom and Rj. is a hydrogen 
atom, A is other than a dimethylamino group; 
and the acid addition salts and quaternary 
ammonium compounds thereof. 



We have found that these compounds can 
be produced in a simple and smooth manner 
and in very good yields when dibenzo - (b>e) - 
oxepin - 1 J - ones or dibenzo - (b>e) - 
thiepin - 11 - ones of general fonnula (IT) 30 
are reacted with Grignard compounds of 
the general formula 

Hal— Mg — CH2 — CH 2 — CH Z — A 

and water split off from the reaction product 

The Grignard reaction of the dibenzo- 35 
(b,e) - oxepin- or thiepin - 11 - ones (II) 
takes place in known manner; the corres- 
ponding Grignard compound is first pro- 
duced from magnesium and an aminoalkyl 
halide in a suitable solvent, preferably terra- 40 
hydrofuran, a solution of the dibenzo - (b,e) - 
oxepin, or thiepin - 11 - one allowed to drop 
in at about 20°— 30°C and the reaction 
mixture subsequently heated for 3 hours at 
about 40— 50°C. By decomposition of the 45 
reaction product with an ammonium chloride 
solution and extraction with ether, there are 
obtained, after the usual working up, com- 
pounds of general formula (Til), The 
carbinols (HI) are now converted in known 50 
manner, for example by treatment with 
alcoholic hydrochloric acid, into the dibenzo - 
(b,e) - alkylidene - oxepins or -thiepins (I). 

For the production of the new compounds 
I, the isolation of the intermediate products 55 
HI is, however, not absolutely necessary. 
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On the contrary, the Grignard reaction and 
the splitting off of water can very advan- 
tageously be carried out as a "one pot pro- 
cess". Thus, if the decomposition of the 
5 Grignard adduct is carried out by means of 
hydrochloric acid with subsequent boiling, 
then the desired alkylidene compounds I are 
obtained in a direct way. 

(n) 




(ni) (i) 

10 The preferred tertiary amino groups A are, 
for example, dialkylamino groups or nitrogen- 
containing heterocyclic radicals, such as 
piperidino, pyrrolidino, morpholino and 
piperazino radicals, which can possibly also 

15 be substituted (eg. the radicals of N-alkyl, 
N-aryl-, N-aralkyl- or N - hydroxy alkyl - 
piperazines, piperidones, piperidoles, alkoxy- 
or alkyl-piperidines or those piperidines 
which bear in the 2,6 -position a di- or 

20 trimethylene bridge, such as N - nortropanes, 
N - norgranatanes, N - nortropanones, N - 
norgranatanones, N - mortropanols or N- 
norgranatanols). 
The new compounds of the present inven- 

25 tion possess mteresting pharmacological 
properties and, on account of their psycho- 
tropic effect, especially their tranqufiising 
action, are indicated for use in psychiatric 
pharmacotherapy. 

30 The dibenzo - (b,e) - oxepins and -thiepins 
used as starting materials are themselves new 
compounds of the general formula: — 




(IV) 

wherein X is an oxygen or sulphur atom. 
35 In the literature there has hitherto only 
been described 10,11 - dihydro - dibenzo - 
(a,d) - cyclohepten - 5 - one of the formula 



(V) (in which the X of the above general 
formula IV is thus =CH 2 ). This compound 
can be obtained by the condensation of di- 40 
benzyl- o-carboxylic acid with polyphos- 
phoric acid (Protiva et aL, Coll.Czech. chem. 
Comm., 24, 3955/1959 or Campbell et aL, 
Helv., 36, 1489/1953) or from dibenzyl-o- 
carboxylic acid chloride with aluminium 45 
chloride in carbon disulphide (Treibs et aL, 
Ber., 83, 367/1950; Ber., 84, 671/1951; 
Cope et aL, J.A.C.S., 73, 1673/1951, Berg- 
mann et aL, Bull Soc. chem. France, 1951, 
684), The reaction is illustrated by the follow- 50 
ing equation:— 




(V) 

wherein Y is a chloride atom or a hydroxyl 
radicaL 

If, now, an attempt is made to prepare 55 
the compounds of general formula (IV) i.e. 
dibenzo - (b,e) - oxepin- or -thiepin - 11 - 
one, in an analogous manner by the condensa- 
tion of benzyl salicylic or benzyl thiosalicylic 
acid or their acid halides, then there is either 60 
no reaction or decomposition products are 
formed. In other words, a reaction according 
to tie equation: — 




(IV) 



wherein X is an oxygen or sulphur atom 65 
and Y is a halogen atom or a hydroxyl radical, 
does not take place. 

We have now found that it is, surpris- 
ingly, possible to prepare these compounds 
of general formula (IV) in a smooth and 70 
simple manner with outstanding yields when, 
instead of the benzyl salicylic or benzyl thio- 
saHcyhc acid or its add halides, the corres- 
ponding isomeric compounds, i.e. the o - 
(phenoxy - methyl) or o- (phenytoercapto- 75 
methyl) -benzoic acids or their add halides 
are internally condensed, as illustrated in 
the equation: — 

0CD-0CD 

Y 0 0 
(VI) (IV) 
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wherein X and Y have the same meaning 
as above. 

According to the above-described negative 
findings in the case of the attempted con- 
5 densation of benzoyl salicylic or benzyl thic- 
salicylic acids or their acid halides, it was 
completely unexpected that the process with 
the isomeric acids could be carried out at 
all. 

10 The iing closure reaction of compounds 
of general formula (VI) in which Y is a 
hydroxy! group can be carried out with 
various dehydrating agents. A preferred pro- 
cess is the splitting off of water by means 

15 of phosphoric acid esters or polyphosphoric 
acid. 

The splitting off of hydrogen halide from 
compounds of general formula (VI) in which 
Y is a halogen atom can be achieved with 

20 various hydrogen halide-splitting agents, 
such as aluminium chloride. This reaction 
can, however, also be successfully carried 
out, with outstanding yields, by simple heat- 
ing of the add halides (VI) with or with- 

25 out the use of solvents. The preparation of 
the acid halides by halogenation of the 
corresponding acids (VI) can be combined 
with the splitting off of hydrogen halide, 
thus providing an advantageous "one pot 

30 process**. 

We have also found that, acceding to 
this process, it is possible to prepare sub- 
stituted dibenzo - oxepines and -thiepins of 
the general formula: — 




wherein Ri and X have the same meaning 
as above. 

The process is characterized in that corres- 
pondingly substituted o - (phenoxymethyl) - 
40 benzoic acids or a - (phenymiercaptomethyl) - 
benzoic acids or their acid halides of the 
general formula : — ■ 



Y 0 

(vn) 

in which X, Y and R x have the same mean- 
45 ing as above, are internally condensed in 
the manner described above. 

The following Examples 1 to 11 illustrate 
the. preparation of the new starting com- 



pounds and Examples 12 and 13 illustrate 
the new products of the present invention: — 50 

Example 1. 
Dibenzo - (b,e) - oxepin - 11 - one 
a) Dehydration of o - (pkerwxymethyf) - 
benzoic add, 

129 g : phosphorus pentoxide are added 55 
portionwise, with stirring, to 85 ml. absolute 
ethanolj initially at room temperature and 
subsequently, with cooling, at about 50 — 
80°C. At the end of the addition, the flask 
content is heated for about one hour at 60 
95— 100°C. until all the phosphorus pent- 
oxide has dissolved. 68.4 g. a - (phenoxy- 
methyl) - benzoic acid is now added, with 
stirring, in two portions at 90°C. After the 
addition of the first half, the reaction mix- $5 
tore is heated at 100°C. for J5 minutes and, 
after the addition of the remaining amount, 
is heated at 100°C. for 30 minutes. The 
reaction product is, while still hot, poured 
on to ice and extracted with ether. The jq 
ethereal extracts are first washed with 2% 
sodium bicarbonate solution, then with 5% 
sodium hydroxide solution and subsequently 
with water, until neutral. After drying with 
anhydrous sodium sulphate, the ether ex- 75 
tract is treated with animal charcoal at room 
temperature, filtered and the solvent evapo- 
rated off. The ether residue yields, upon 
distillation in a high vacuum, 53.8 g. di- 
benzo - (b,e) - oxepin - 11 - one of b.p. on 
142— !45°C/0.2 mm Hg, i.e. 85.5% of 
theory. The distillate solidifies in the receiver 
and has a melting point of 67— 70°C; by 
recrystallision from ligroin, the melting point 
increases to 71— 72°C. A further recrystal- $5 
lisation from ethanol does not result in any 
increase in the melting point. 

The o - (phenoxymethyl) - benzoic acid 
required as starting material is described 
in the hterature (British Patent No. 773,594; 90 
F. G. Mann and H. C. Stewart, Soc, 1954 y 
2819; A. Oppe, Ber., 46, 1096/1913). How- 
ever, for die preparation, it is expedient to 
choose a simpler and more productive 
method: 95 

367,5 g, t«> ~ bromo - a - toryl bromide 
(prepared according to W. Davies and W. 
H. Perkin jr., J. chem. Soc^ 121, 2203/ 
1922) are dissolved, with cooling at about 
10°C, in 660 ml absolute ethanol An 100 
alcoholic sodium phenolate solution (prepared 
from 62 g. sodium, 1320 ml. ethanol and 
250 g. phenol) is allowed to drop in, with 
stirring, at room temperature and the flask 
content subsequently heated, with stirring, 105 
to boiling for 2 hours. After cooling, the pre- 
cipitate formed is filtered off with suction, 
the greater part of the ethanol evaporated 
in a vacuum on a water bath and the residue 
mixed with water and ether. The ethereal 110 
portions are washed neutral with dilute so- 
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dium hydroxide solution and then with water 
and dried. The ether residue rema ining be- 
hind after the removal of the solvent is 
heated to boiling for 2 hours in a solution 

5 of 130 g. potassium hydroxide in 1200 ml. 
methanol. The solvent is evaporated in a 
vacuum and the residue taken up in water 
and ether. The separated and filtered aqueous 
portions are mixed, with cooling, with dilute 

10 hydrochloric acid until a strongly acidic re- 
action is obtained. The precipitate formed 
is collected in a suction filter funnel, well 
washed with water and dried in a vacuum 
at about 50°C. Yield: 208 g. o - (phenxoy- 

15 methyl) - benzoic acid of m,p. 125—126°C., 
Le. 69% of theory, referred to the w-bromo- 
o-tolyl bromide. 

b) Splitting off of hydrogen hdide from o- 
(phenoxymethyl) benzoyl chloride. 

20 I) 5 g. o - (jphenoxymethyl) benzoyl chloride 
are heated in a stream of nitrogen for 2£ 
hours in an oil bath at 100— 110°C. and 
then for -J hour at 15O—160°C The sub- 
sequently high vacuum distillation yields 2.6 

25 g. (61% of theory) dibenzo - (b,e) - oxepm - 
11 -one (b.p. 150— 160°C/03 mm Hg; 
m.p. 60 — 64°C) By recrystallisation from 
ligroin, the melting point increases to 67— 
70°C 

30 II) 5 g. o - (phenoxymethyl) - benzoyl 
chloride and 5 ml. xylene are heated to 
boiling for 5 hours. After removal of the 
solvent in a vacuum, the evaporation residue 
is distilled in a high vacuum. Yield; 3.4 g. 

35 (gl% of theory) dibenzo - (b,e) - oxepin - 
li-one. (b.p. 144— 150°C/03 mm Hg.; 
m.p. 68— 71°C). 

HI) 11.4 g. a - (phenoxymethyl) - benzoic 
acid and 4.5 ml. thionyl chloride are heated 

40 to boiling for 8 hours in 12 ml. xylene. 
The residue remaining behind after evapora- 
tion of the solvent yields 7.7 g. (73% of 
theory) dibenzo - (b,e) - oxepin - 11 - one. 
(b.p. 142— 152°C/03 mm Hg; mup. 64— 

45 68°C). 

Better yields and a purer product are 
obtained when working without solvent: 

5.7 g. (0.025 mol) (phenoxymethyl) - 
benzoic acM and 6 ml. thionyl chloride are 

50 heated to boiling for 2 hours. The excess 
thionyl chloride is removed and the resi- 
due heated in an oil bath at 150 — 160°C, 
with the passing through of a dried current 
of nitrogen, until the termination of the 

55 hydrogen chloride evolution (about 2 hours). 
The subsequent high vacuum distillation 
yields 4.2 g. (80% of theory) dibenzo - (b,e) - 
oxepin - 11 - one of b.p. 14£-J45°C/0.2 
mm Hg. (m.p. 63 — 66°C). After recrystal- 

60 lisation from isopropanol, there are obtained 
3.7 g. (71% of theory) of pure product of 
m.p. 71— 72°C. 

IV) 6.7 g. aluminium chloride are added 
portionwise at 20— 30°C. to 12.3 g. o~ 



(phenoxymethyl) -benzoyl chloride in 45 ml. 65 
carbon disulphide and 10 ml. nitrobenzene, 
the flask content maintained for 5 hours at 
room temperature and subsequently heated 
to boiling for 1 hour. After the reaction 
product has been poured on to ice, the 70 
organic portions are, with the addition of 
ether, separated off, washed with 2% sodium 
bicarbonate solution, then with 5% sodium 
hydroxide solution and with water and the 
solvent removed in a vacuum. The evapora- 75 
tion residue yields, upon high vacuum dis- 
tillation, 7.1 g. (68% of theory) dibenzo - 
(b,e,)- oxepin- 11 -one. (b.p. 143— 147°C/ 
0.2 mm Hg; m.p. 68— 70°C). 

The o- (phenoxymethyl) -benzoyl chloride 80 
used as starting material, which has not 
hitherto been described, can be obtained by 
chlorination of the corresponding acid with 
thionyl chloride with or without the use of 
a solvent. 85 

A) 45.6 g. o- (jphenoxymethyl) -benzoic 
add and 73 ml. thionyl chloride are heated 
to boiling for 3 hours. After evaporation of 
the excess thionyl chloride in a vacuum, the 
residue is crystallised from ligroin. Yield: 90 
93 g. 0- (phenoxymethyl) -benzoyl chloride 

of mup. 48— 51°C, Le. 93% of theory. 

B) 7 ml. thionyl chloride in 10 ml. chloro- 
form are added dropwise at 20— 25°C. to 
J0.6 g. o- (phenoxymethyl) -benzoic acid in 95 
25 ml. chloroform and the flask content 
brought to boiling for 8 hours. The filtered 
solution is evaporated in a vacuum and the 
residue recrystallised from ligroin. Yield: 

9.6 g. o - (phenoxymethyl) - benzoyl chloride 100 
of m.p. 55— 57°Q Le. 84% of theory. 
Example 2. 
Dibenzo - (b,e) - thiepin - 11 - one 
a) 32 g. phosphorus pentoxide are added 
portionwise, with stirring, to 22 ml. 85% 105 
phosphoric acid, starting at room tempera- 
ture and then, with periodic cooling, at 60— 
80°C. The flask content is heated for about 

I hour at 95 — 100°C. until the phosphous 
pentoxide is completely dissolved. 12.2 g. HO 
o - (phenylmercapto - methyl) - benzoic acid 

are now added in one amount, with intensive 
stirring; at 80— 90°C. and the reaction mix- 
ture heated for 30 minutes at 100— 110°C 
The flask content, while still hot (about 115 
80°C) is poured on to ice and extracted 
with ether. The combined ethereal portions 
are washed several times whh 5% sodium 
hydroxide solution, then with water, until 
neutral, dried with anhydrous sodium sul- 120 
phate and the solvent removed (10.4 g.). 
The ether residue yields, after trituration 
with ligroin/ether, 8.2 g. (i.e. 73% of theory) 
dibenzo - (b,e) - thiepin - 11 - one (m.p. 
82— 86°C). After recrystallisation from iso- 125 
propanol and methanol, with the addition 
of animal charcoal, there are obtained 7.2 g. 
(64% of theory) dibenzo ~ (b,e) thiepin - 

II - one (m.p. 86— 88°G). 
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b) 122 g. o - (phenylmercapto - methyl) - 
benzoic acid are added in one amount, with 
intensive storing, at about 80°C. internal 
temperature, to 70 g. commercial poly- 

5 phosphoric acid and the mixture subsequently 
heated for 30 minutes at 100— 110°G The 
flask content, while still hot (about 80°C). 
is stirred into ice water and extracted several 
times with ether. The combined ether ex- 

10 tracts, after washing with 5% sodium 
hydroxide solution and water and drying, 
are freed from solvent and the evaporation 
residue distilled in a high vacuum. Yield: 
9,2 g. dibenzo - (b,e) - thiepin - 11 - one 

15 of b.p. 162— l65°C/0.03 mm Hg and m.p 
85— 87°C, i.e. 82% of theory. By recrystal- 
Hsation from isopropanol, the melting point 
increases to 88— 89°C. 
The o - (phenylmercapto - methyl) - benzoic 

20 acid required as starting material was 
obtained, analogously to o - (phenoxymethyl - 
benzoic acid, from w - bromo - o - tolyl 
bromide and sodium thiophenolate in a yield 
of 80—85%; m.p. 106— 109°C (c.f. British 

25 Patent No. 773,594). 

Example 3. 
2 - chloro - dibenzo - (b,e) - thiepin - 
11 -one. 

13.90 g. (0.05 mol) o - (p - chlorophenyl- 

30 mercaptomethyl) - benzoic acid are added in 
one amount, with stirring, at about 80°C. 
(internal temperature) to 70 g. commercial 
polyphosphoric add and heated for 30 
minutes at 130— J40°C. (internal tempera- 

35 ture). The flask content, while still hot (about 
80°C.), is stirred into ice water and ex- 
tracted with ether. The combined ether 
extracts, after washing with 5% sodium 
hydroxide solution and water and drying, 

40 are freed from solvent and the evaporation 
residue distilled in a high vacuum (11.3 g; 
87% of theory; m.p. 127— 130*0.). Yield: 
10.5 g. 2 - chloro - dibenzo - (b 3 e) - thiepin - 
11 -one of b.p. 175— 181°C/0.2 mm Hg 

4$ and m.p. 130— 132°, Le. 81% of theory. 
After recrystallisation from isopropanol, the 
crystaBisate has a melting point of 133 — - 
134°C. 

The o-(p- cWorophenylniercar^omethyl) - 
50 benzoic acid required as starting material 
was produced as follows: 

27.8 g. (0.1 mol) bromo -o- tolyl 
bromide (produced according to Davies and 
Perkin jr., J. Chem. Soc, 121, 2203/1922) 
55 are dissolved in 50 ml absolute ethanol, 
with cooling at about 10°C. An alcoholic 
solution of sodium p - chloro - thiophenate 
(produced from 29 g. (0.2 mol) p - chloro- 
thiophenol, 4.6 g. sodium and 100 ml. 
60 absolute ethanol) is allowed to drop in, with 
stirring, at room temperature and the flask 
content subsequently heated to boiling for 
2 hours. After cooling, the precipitate obtained 
is filtered off and the greater part of the 



ethanol evaporated in a vacuum. The residue 65 
is mixed with water and ether, the ethereal 
portions washed with 5% sodium hydroxide 
solution, then with water and dried with 
anhydrous sodium sulphate. The ether resi- 
due (33.2 g.) remaining behind after the 70 
removal of the solvent is heated to boiling 
for 2 hours in a solution of 16.5 g. potas- 
sium hydroxide and 165 mL methanol. The 
solvent is evaporated in a vacuum and the 
residue taken up in water and ether. The 75 
separated and filtered aqueous portions are 
mixed, with stirring, with dilute hydrochloric 
acid. The precipitate obtained is collected 
on a suction filter funnel, well washed with 
water and dried in a vacuum at about 50°C. 80 
If desired, the crystal mass is triturated with 
ligroin for the removal of coloured impurities. 
Yield: 22.8 g. o - (p ~ chlorophenylmercapto- 
methyl) - benzoic acid of m.p. 125— 128°C, 
i.e. 82% of theory. 85 

Example 4. 
2 - methyl - dibenzo - (b,e) * thiepin - 
11 - one. 

25.8 g. (0.1 mol) o - O - methyl - pheny 1- 
mercaptomethyl) - benzoic acid are introduced, 90 
with stirring, at 80°C. into 140 g. poly- 
phosphoric acid and the mixture heated for 
30 minutes at 100— 110°C. Working up 
takes place as described in more detail in 
Example 1. Yield: 17.3 g. 2 - methyl - 95 
dibenzo - (b,e) - thiepin - 11 - one of b.p. 
167— 175°C/0.2 mm Hg and m.p. 114— 
118°C, Le. 72% of theory. After recrystal- 
lisation from isopropanol, the compound 
melts at 119— 120°C. 100 

The o - (p - methyl - phenylmercapto- 
methyl) - benzoic acid used as storing product 
was obtained, in analogy to 0 - Q> - chloro- 
phenylmercaptomethyl) - benzoic acid, from 
» - bromo - a - tolyl bromide and p - lido- 105 
cresol in a yield of 85% of theory (nxp. 
128— 131°G). V V 



Example 5. 
2 - methyl - dibenzo - (b,e) - oxepin 
11 -one 



110 



a) Dehydration of 0 - (p - methyl - phenoxy- 
methyl) - benzoic acid 
21.0 g. phosphorus pentoxide are intro- 
duced, with stirring, into 14 mL absolute 
ethanol, conmiencing at room temperature 115 
and subsequently, with stirring, at 50— 80°C. 
(internal temperature). At the end of the 
addition, the flask content was heated for 
about 1 hour at 95— 100°C. (internal tem- 
perature) until all the phosphorus pentoxide 120 
has reacted. 12.1 g. (0.05 mol) o-{$- 
methyl - phenoxymethyl) - benzoic acid are 

• added in one amount thereto at 80 90°C. 

and the mixture heated for 30 minutes at 

1 ^ 100 ,° C ' ^ fla5k «■« is, while 125 
still hot (about 80°C), stirred into ice water 
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and extracted with ether. The combined 
ether extracts, after washing with 5% sodium 
hydroxide solution or water and drying, are 
freed from solvent and the evaporation resi- 

5 due (103 g; m.p. 101— 105°C.) triturated 
with ligroin. Yield: 8.8 g. 2 - methyl - 
dibenzo - (b,e) - oxepin - 11 - one of m.p. 
106— 108°C, i.e. 78.5% of theory. By re- 
crystallisation from isopropanol, the melting 

10 point increases to 108— JL09°a 

The o - (p - methyl - phenoxymethyl) - 
benzoic acid used as starting material, was 
obtained, in analogy to a - (p - methyl - 
phenylmercaptomethyl) ~ benzoic acid, from 

15 o>-bromo~0~tolyl bromide and p-cresol in 
a yield of 70—75%; m.p. 11&-120°C 

b) Splitting off of hydrogen halide from 
o - (p - methyl - phenoxymethyl) - 
benzoyl cHoride 
20 T) 12-1 g. (0.05 mol) o - (p - methyl - 
phenoxymethyl) - benzoic acid and 20 ml. 
thionyl chloride are heated under reflux for 

1 hour. The excess thionyl chloride is re- 
moved in a vacuum, the residue (12.8 g.) 

25 taken up in 20 ml. xylene and the flask con- 
tent allowed to boil for 8 hours. The crystal- 
line slurry which precipitates out in the cold 
is filtered off with suction and washed with 
a little ligroin (4.3 g. K a of m.p. 106— 

30 J08°C). The xylene filtrate and the ligroin 
mother liquor are feed in a vacuum from 
solvent and the evaporation residue distilled 
in a high vacuum. There are obtained 5-1 g. 
of a distillate of b.p. 140— 142°C/0.05 mm 

35 Hg, which solidifies in the receiver and shews 
a melting point of 91 — 105°C After re- 
crystallisation from isopropanol, the melting 
point is 108— 109°C (4.1 g.); the mixed 
mating point with K x gives no depression* 

40 The total yield of 2 - methyl - dibenzo - 
(b^)- oxepin -11 -one is 8.4 g, ic 75% of 
theory. 

U) 6.0 g. (0.025 mol) a -(/>- methyl- 
phenoxymethyl) - benzoic acid and 6 mL 

45 thionyl chloride are brought to boiling for 1 
hour and the excess thionyl chloride removed 
in a vacuum on a water bath. The remain- 
ing residue is heated in an oil bath in a 
current of nitrogen at 130 — 140°G until 

50 the end of the hydrogen chloride evolution 
(about 1 hour) and subsequently subjected 
to a high vacuum distillation. Yield: 5.3 g. 

2 - methyl - dibenzo - (b,e) - oxepin - 11 - 
one of b.p. 147— 150°C/0.1 mm Hg; i.e. 

55 95% of theory, m.p. 103— 106°C. 

IH) 12.1 g. (0.05 mol) <>-(/>- methyl - 
phenoxymethyl) - benzoic acid, 4 ml thionyl 
chloride and 25 ml. xylene are heated to 
boiling for 8 hours. The reaction mixture 

60 is mixed with ether, washed with dilute 
sodium hydroxide solution, then with water 
and dried with anhydrous sodium sulphate. 
After removal of the solvent, the evapora- 
tion residue is distilled in a high vacuum. 



Yield: 9.7 g. 2 - methyl - dibenzo - (b,e) - 65 
oxepin - 11 - one of b.p. 147— 150°C/0.1 
mm Hg. and m.p. 96— 106°C. After tritura- 
tion with ligroin, 8.3 g. of the pure sub- 
stance are obtained (m.p. 108— J09°C). 

Example 6. 70 
2 - methoxy - dibenzo - (b,e) - oxepin - 
11 -one. 

a) Dehydration of o - (p - methoxy - 
phenoxymethyl) - benzoic acid 

The reaction of 42 g. phosphorus pent- 75 
oxide with 28 ml absolute ethanol takes 
place as described in Example 5 a). 25.8 g. 
(0.1 mol) o - (p- methoxy - phenoxymethyl) - 
benzoic acid are introduced at 80— 90°_C. 
and the reaction mixture heated, with stir- go 
ring, for 30 minutes at 130— 140°C. Work- 
ing up takes place as described in more 
detail in Example 5 a). The ether residue 
(23.6 g.) Yields, upon vacuum distillation, 
19.5 g. 2 - methoxy - dibenzo - (b,e) - 85 
oxepin- 11 -one of b.p. 158— 162°C/0.05 
mm Hg and m.p. 91— 93°Q i.e. 81% of 
theory. By recrystallisation from isopropanol, 
the melting point increases to 93— 94°C. 

The o - (p - methoxy - phenoxymethyl) - 90 
benzoic acid used as starting material was 
obtained in the usual manner by the reaction 
of w - bromo - o - tohiyl bromide with p - 
methoxyphenol (yield 78% of theory, m.p. 
176— 178°C). 95 

b) Splitting off of hydrogen halide from 
o - OP - ntethoxy - phenoxymethyl) - 
benzoyl chloride. 

6.5 g. (0.025 mol) 0 - (/> - methoxy - 
phenoxymethyl) - benzoic acid and 6 ml. 100 
thionyl chloride are heated to boiling for 2 
hours. The excess thionyl chloride is removed 
in a vacuum and the residue heated in an 
oil bath to 200— 220°C, with the passing 
through of nitrogen, until the end of the 105 
hydrogen chloride evolution (about 2 hours). 
Distillation in a high vacuum yields 42 g. 
(70% of theory) 2 - methoxy - dibenzo - 
foe) - oxepin - 11 - one of b.p. 172— 175°C/ 
0.2 mm Hg (m.p. 73 — 83°C). After recrystal- 110 
lisation from isopropanol, there are obtained 
2.55 g. (42^% of theory) of pure product 
(m.p. 93— 94°C). 

Example 7. 
2 - chloro - dibenzo - (b,e) - oxepin - 115 
11 - one. 

a) Dehydration of o - (p - chlorophenoxy- 
methyl) - benzoic acid 
The production takes place as described 
in more detail in Example 5: 13.1 g. (0.05 120 
mol) o - (p - chlorophenoxymethyl) - benzoic 
acid are condensed (reaction time 30 minutes) 
a t 130 — 140°G (internal temperature) with 
polyphosphoric acid ester (produced from 
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21.0 g. phosphorus pentoxide and 14 ml. 
absolute ethanol). In this manner, there are 
obtained U.8 g. of crude product (96.8% 
of theory; m.p. 65— 112°C) and, after dis- 

5 dilation, 8.7 g. 2 - chloro ^ dibenzo - (b,e) - 
oxepin - 11 - one of b.p. 16£-166°C/0.5 
mm Hg and rap. 119— 125°C, i.e. 71.5% 
of theory. After recrystallisation from iso- 
propanol, the compound has a melting point 

10 of 126— 127°C. 

The » - (p - chlorophenoxymethyl) - benzoic 
acid used as starting material was prepared 
in the usual manner from w - bromo - 
toluyl bromide and ^-cbloropbenol in a 

15 yield of 77% of theory (ra.p. 162— J64°G). 

b) Splitting off of hydrogen haUde from 
o - (p - cMoraphenoxymethyl) - benzoyl 
Monde, 

13.1 g. (0.05 mol) o - (p - chlorophenoxy- 

20 methyl) - benzoic acid are heated under reflux 
cooling for 1 hour in 20 ml. thionyl chloride, 
the excess thionyl chloride removed in a 
vacuum, the residue taken up in 20 ml. 
xylene and the flask content brought to the 

25 boil for 8 hours. After the addition of ether, 
the organic portions are washed with 5% 
sodium hydroxide solution, then with water, 
dried and freed from solvent. The evapora- 
tion residue (12.8 g.) yields upon high 

30 vacuum distillation, 9.5 g. 2 - chloro - 
dibenzo - (b>€) - oxepin - 11 - one of b.p. 
174— 176°C/0.2 mm Hg and m.p. 117— 
123°C, ie. 78% of theory. After recrystal- 
lisation from isopropanol, 8.4 g. are obtained, 

35 i.e. 69% of ifceory (m.p. 126— 127°C). 

Better yields and a purer product are 
obtained when working without a solvent; 

6.6 g. (0.025 mol) a - (j> ~ chlorophenoxy- 
methyl - benzoic acid and 6 ml thionyl 

40 chloride are heated to boiling for 2 hours. 
After the removal of excess thionyl chloride 
in a vacuum, the residue is heated on an 
oil bath to 130— 140°O, with the passing 
through of nitrogen, until the end of the 

45 hydrogen chloride evolution (about 2 hours) 
and distilled in a high vacuum. There are 
thus obtained 5.3 g. (87% of theory) 2- 
chloro - dibenzo - (b,e) - oxepin - 11 - one 
of b.p. 162— 166°C/0.5 mm Hg (m.p. 120— 

50 127°C). After trituration with ligroin, the 
compound melts at 126— 127°G; yield: 4.2 
g. (78% of theory). 

Example 8. 
2 - bromo - dibenzo - (b,e) - oxepin - 
JS 11 - one. 

7.7 g. (0.025 mol) a - (p - bromophenoxy- 
methyl) - benzoic acid and 6 ml* thionyl 
chloride are heated to boiling for 2 hours. 
The excess thionyl chloride is removed in 

60 a vacuum and the residue heated in an oil 
bath under nitrogen at 150— 160°C. until 
the end of the hydrogen chloride evolution 



(about 2 hours). The flask content is dis- 
tilled in a high vacuum and yields 5.8 g. 
(81% of theory) 2 - bromo - dibenzo - (b>e) - 65 
oxepin -Jl- one of b.p. 165— 168°C/0.05 
mm Hg (rap. 126— 132°C). After recrystal- 
lisatiott from isopropanol, there are obtained 
5.2 g. (72.5% of theory) of pure product 
(m.p. 135— 137°C). 70 

Example 9. 
3 - methyl - dibenzo - (b,e) - oxepin - 
11 - one. 

As described in more detail in Example 
5 a), 14 ml. absolute alcohol are allowed 75 
to react with 21 g. phosphorus pentoxide, 
12.1 g. (0.05 mol) o - (m - methyl - phenoxy- 
methyl) - benzoic acid are introduced at 
about 80°C. and the flask content heated 
for 30 minutes at 100— 110°C, with in- 80 
tensive stirring. After working up as pre- 
viously described, there are obtained 6.0 g. 
(54.0% of theory) 3 - methyl - dibenzo - 
(b*e) - oxepin - 11 - one of b.p. 139— 147°C/ 
0.1 mm Hg 1 m.p, 71— 72°C (from ligroin/ 85 
ether). 

The o - {m - methyl - phenoxymethyl) - 
benzoic acid needed as starting material was 
obtained in the usual manner from o> - bromo - 
o-toiuyl bromide and wt-cresol in a yield 90 
of 77% of theory (m.p. 145— 148°C.). 

Example 10. 
2 - methoxy - dibenzo - (b,e) - tbiepin - 
11 -one. 

13.7 g. (0.05 mol) a - (p ~ methoxy - 95 
phenylmercapto) - benzoic acid are intro- 
duced at 100°C, with stirring, into 100 g. 
polyphosphoric acid and the mixture heated 
for 30 minutes at 100— 110°C. After the 
usual working up, there are obtained 15 g. 100 
(J2% of theory) 2 - methoxy - dibenzo - 
(b,e) - thiepin - 11 - one of b.p. 175— 187°C/ 
0.05 mm Hg and nxp. 89~90°C (from 
isopropanol). 

The o - (p - methoxy - phmyhnercapto- 105 
methyl) . benzoic arid required as starting 
material was obtained in the usual mnnwr 
from *> - bromo - o - toluyl bromide and 
p - methoxy - thiophcnol in a yield of 88% 
of theory (m.p. 116— 119°C.). 110 

Example 11. 
General working method for the prepara- 
tion of 11 - hydroxy - 11 - (3' - amino- 
propyl) - dibenzo - (b,e) - oxepins or 

thiepins (EH). 115 

1.82 g. (0.075 gram atoms) magnesium 
turnings in 10 ml. absolute tetrahydWuran 
and a few grains of iodine are first reacted 
with 0.5 ml methyl iodide. A solution of 
0.075 mol of an aminoalkyl halide in 10 120 
ml tetrahydrofuran is then allowed to drop 



950,717 



10 



in, in such a manner that the solvent boils 
gently and the reaction mixture subsequently 
heated until all the magnesium has reacted, 
if necessary, with the renewed addition of 
aminoalkyl halide (about 10% excess). A 
solution of 0.05 moi of a dibenzo - (b,e) - 
oxepin- or thiepln - 11 - one (II) obtained as 
in Examples 1 to 10, in 10 ml. tetrahydro- 
furan, is then added dropwise at 20— 30°C. 
and the flask content heated, with stirring, 
for 3 hours at 40— 50°C After the termina- 
tion of the reaction, the reaction mixture 
is decomposed with about 30 ml. of a satu- 
rated ammonium chloride solution at about 



15 20°G, water and ether added thereto 

and the organic portions separated off. After 
drying the combined ether extracts with 
anhydrous sodium sulphate and removing the 
solvent in a vacuum, there remains a residue 
w hich 5 after trituration with ligroin or ligroin- 
ether, yields the carbinols (III) in a siifiiciently 
pure form for the further working up; the 
carbinols can, if necessary, be recrystallised 
from, for example, isopropanoL 

In the following Table 1 are compiled 
the carbinols (III) produced according to 
this process: — 



15 



20 



25 



Table 1 



Carbinols (III) 


Yield (% 
of theory) 


m.p. C C. 


1 1-hydroxy-l l-(3 '-omethylamino- 
propyl)-<Hbenzo-(b,e)-oxepin 


86.5 


118—119 


1 1-hydroxy-l l-(3 '-piperidino- 
propyl)-dibenzo-*(b,e)-oxepin 


56.5 


140—143 


ll-hydroxy-ll-(3'-CN-methyl-N- 
piperazinyl>propyl)^en20-(b,e)^epin 


50.0 


151—155 


11-hydroxy-l 1~(3 '-dimethylamino- 
propyl>-2-metiiyl-dibenzo-(b,e)-oxepin 


72.3 


123-127 


1 1-hydroxy-l l-(3 '-dimetiiyhniino- 
pn>pyl>2-methoxy-diben2^(b,e>oxepin 


73.5 


107—111 


1 1-hydroxy-l l-(3 '-dimethylamino- 
propyl)-2-chlorodibenzo-(b,e)-oxepin 


82.7 


140—144 


1 1-hydroxy-l l-(3 ^dimethylamino- 
propyl)~2-aiethyiHi^^ 


85.0 


133-137 


1 1-hydroxy-l l-(3 '-dimethylamino- 
propyl)-2-chlorodiben20-(b,e)-tMeiHn 


78.0 


133—137 


ll-hydroxy-lH3'--(N-benzyl-N- 
niethyl)-aminopropyl]-dibenzo-(b^)-oxepm 


63.6 


104-107 


ll-hydroxy-n-p'^N-benzyl-N- 
methyiyaminopropyl}<l^ 


60.2 


108—109 



Example 12. 
30 General working method for the prepara- 
tion of 11 - (3' - aminopropylidene) - 
dibenzo - (b>e) - oxenins or thiepins (I) 
from lie carbinols (III): 

I) 0.02 mol of an 11 - hydroxy - 11 - (3' - 
35 aminopropyl) - dibenzo - (b,e) - oxepm or 
-thiepin (EQ) obtained as in Example 11 
are heated to boiling under reflux cooling 
for 1 hour in 25 ml. ethanolic hydrochloric 



acid (about 7— 8N> After evaporation of 
the bulk of the ethanol in a vacuum and 
the addition of water and ether, the aqueous 
acidic portions are separated off, rendered 
alkaline with dilute sodium hydroxide solu- 
tion and extracted with ether. The combined, 
washed and dried ether extracts are freed 
from solvent and the evaporation residue 
distilled in a high vacuum. The so obtained 
bases (I) are converted in the usual manner 
into their crystallisable salts. 



40 



45 
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In Table 2 are compiled the compounds 
(I; prepared according to this process. 

2) In some cases, the production of the 
aminopropylidene compounds (I) can be 
earned out according to a simplified prepara- 
tion variation; 

0.02 mol 11 - hydroxy - 11 - (3' - dimethyl- 
ammopropyl) dibenzo - (b,e) - oxepin 
obtained as m Example lj. are heated to 
boiling for 1 hour in 25 ml ethanolic hydro- 



chloric acid. The solvent is completely re- 
moved in a vacuum, the residue first treated 
several times with absolute ether and then 
brought to crystallisation with a mixture of 
isopropanol- ether, 11 - (3' - o^ethylamino- 
I^opyhdene) - dibenzo - (b,e) - oxepin hydro- 
^onde of rap. 184-186°C. (from methyl 
ethyl ketone) is obtained in a yield of 91% 
of theory, /0 



15 



Table 2. 



alkylidene compounds (T) 



Yield (% 

oftheory) b.p. (mm/°C) salts m.p. °C 



25 



30 



ll-{3 -dimet%lamino-propylidene> 
dibenzo-{b,e>-oxepin 

ll-(3 '-piperidino-propylidene)- 
dibenzo-^e)-oxepm 

lKS'-fN'-memyl-N-piperazmyl)- 
propyfidene)-cHbenzo-(b,e)-coEepm 



1 1-(3 '-dimethylamino-propylidene)- 
2-methyMbenzc-(b,e)-oxepin 

1 l-(3 '-dmiethylaniino-propylidene)- 
2-methoxy-dibenzc^>e)^xepin 

ll-(3 '--dimet%larnmo-propyHdeiieV 
2^Morc^bei3zo~(b > e)-oxepin 

lHS'-dUmethylarnmc-pi^yKdene^ 
2-methyl~diberizc-(b,e)-tmepin 

i^'-^miethylaiii^^ 
2-chlorc)di^ 

llHB'^-bemyl-N-^iedry^ 
aminoraupyKd^^ 

ll-[3 '^N-4)c^-N-methyl)- 
aminopror^Hckne]-di^^ 



73.0 
85.0 
55.0 



0.03/154-157 

0.2/190-^195 

0.1/200—205 



65.0 0.3/164-167 
68.0 0.3/183—185 



79.7 
82.2 
73.7 



0.3/176—181 

0.15/176—180 

0.1/178—185 



92.6 0.1/220—230 
87.6 0.15/21O-225 



Maleate 
161—164 

Succinate 
136—138 

HCI-Salt 
l/2H a O 
256—258 
(decomp.) 

HCI-Salt 
176-178 

HCI-Salt 

l/4H a O 

183—185 

HCI-Salt 
216—182 

HCI-Salt 
206—208 

HCI-Salt 

1/4H 2 0 

234—236 



Example 13. 
General working method for the produc- 
tion of 11 - (3' _ aminopropylidene) - 
dibenzo - (b,e) - oxepins and thiepins 
by the "one pot process". 

As described above, 1.82 g. magnesium. 
i Q75 J?° l aminoalk yl halide and 0.05 mol 
of a dibenzo - (b,e) - oxepin- or -tbiepin - 
II - one HI) obtained as in Examples J to 
10 are allowed to react in a total of 30 ml 



tet^ydrofuran, 40—50 ml. dilute hydro- 
chloric add added thereto and the flask con- 
tent brought to boiling for 2 hours, with 
stirring. After the addition of ether and 
water, the aqueous acid portions are separated 35 
off, rendered alkaline with concentrated 
ammonia and the basic portions which sepa- 
rate out taken up in ether. The combined 
washed and dried ether extracts are treed 
fern solvent and the evaporation residue 40 
drilled in a high vacuum, whereupon the 



10 
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so obtained bases (I) can, if desired, be 
converted in the usual manner into their 
crystallisable salts. 



In the following Table 3 are compiled 
the compounds (I) obtained by this process. 



Alkylidene compound (I) 


Yield (% 
of theory) 


b.p. (mm/°C0 


salts m.p. (°C) 


ll-(3 '-dmethylamino-propylidene>- 
dibenzo-(b,e)-oxepin 


86.8 


0.08/164/170 


Maleate 
161—164 


ll-(3 '-dimetiiy3amino-propylidene>- 
2^^orc<ffi)enzo^,e)-tiuepin 


70 


0.1/178—185 


HCI-Salt 

1/4H 2 0 

234—236 


ll-[3 '-(N'-mediyl-N-piperazinyl)- 
propyHdene]-dibenzo^b,e)~thiepin 


38.5 


0.07/210—215 


HCI-Salt 
255—257 



WHAT WE CLAIM IS:— 

1. Compounds of the general formula: 
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3S 
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wherein X is an oxygen or sulphur atom, 
is a hydrogen or halogen atom or an 
alkyl or alkoxy radical and A is a tertiary 
amino group with the proviso that where 
x is a sulphur atom and R x is a hydrogen 
atom, A is other than a dimethylamino group; 
and the acid addition salts and quaternary 
ammonium compounds thereof. 

2. Compounds according to claim 1, 
wherein the tertiary amino group A is a 
dialkylamino group or an unsubstituted or 
substituted nitrogen-containing heterocyclic 
radical, 

3. 11 - (3' - dimethylamino - propyli- 
dene) - dibenzo - (b,e) - oxepin. 

4. 11 - (3' - piperidino - propylidene) - 
dibenzo - (b>e) - oxepin. 

5. 11 - (3' - (NT - methyl - N - piper- 
azinyl) - propylidene) - dibenzo - (b,e) - 
oxepin. 

6. 11 - (3' - dimethylamino - propyli- 
dene) - 2 - methyl - dibenzo - (b,e) - oxepin. 

7. Jl - (3' - dimethylamino - propyli- 
dene) - 2 - methoxy - dibenzo - (b,e) - oxepin. 

8. 11 - (3' - dimethylamino - propyli- 
dene) - 2 - chlorodibenzo - (b>e) - oxepin. 

9. 11 - (3' - dimethylamino - propyli- 
dene) - 2 « methyl - dibenzo - (b,e) - thiepin. 

10. 11 - (3' - dimethylamino - propyli- 
dene) - 2 - chlorodibenzo - (b,e) - thiepin. 

11. 11 -(3'- (N^ benzyl -N -methyl) - 
aminopropylidene) - dibenzo - (b>e) - oxepin. 

12. 11 -(3' -(NT -benzyl- N- methyl) - 
aminopropylidene) - dibenzo - (b>e) - thiepin. 

13. 11 - (3' - (N' - methyl - N - piper- 



azinyl) - propylidene) - dibenzo - (b,e) - 45 
thiepin. 

14. Process for the production of com- 
pounds of the general formula given in 
claim 1, wherein a cyclic ketone of the 
general formula: — 50 




in which R t and X have the same meaning 
as above, is reacted with a Grignard com- 
pound of the general formula: — 

Hal— Mg-^CHa— Ofe— CHjr-A 

in which A has the same meaning as above 
and Hal is a halogen atom, and the addi- 
tion product so obtained decomposed to give 
a carbinol of die general formula: — 




W 

k 

in which A, Ri and X have the same mean- 
ing as above, and water then split off from 
this carbinol to give the desired compound. 

15. Process according to claim 14, wherein 
the Grignard compound is added to 20 — 
30°C. and the reaction mixture subsequently 
heated at 40— 50°C. 

16. Process according to claim 14 or 15, 
wherein the Grignard addition product is 



55 



60 
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decomposed to the carbinol with an ammonium 
chloride solution. 

17. Process according to any of claim 14 
to 16, wherein the carbinol is converted into 
the desired end product by the action of 
alcoholic hydrochloric add. 

18. Modification of the process of claim 
14, wherein the Grignard addition product 
is boiled with hydrochloric acid to give 
directly the desired end product. 

19. Process according to any of claims 
14 to 18, wherein the cyclic ketone used 
as starting material is obtained by the in- 
ternal condensation of a benzoic add de- 
rivative of the general formula: — 
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in which X has the same meaning as above 
and Y is a halogen atom or a hydroxyl group. 

20. Process according to claim 19 in 
which Y is a hydroxyl group, wherein the 
internal condensation is brought about by 
the use of a phosphoric add ester or poly- 
phosphoric add. F y 

21. Process according to claim 19 in 



which Y is a halogen atom wherein the in- 25 
ternal condensation is brought about by the 
use of aluminum chloride. 

22. Process according to claim 19, in 
which Y is a halogen atom, wherein the in- 
ternal condensation is brought about by heat- 30 
in£ the add halide in the presence or absence 

of a solvent 

23. Process for the production of com- 
pounds of the general formula given in claim 

1, substantially as hereinbefore described* 35 

24. Process for the production of com- 
pounds of the general formula given in claim 
1, substantially as hereinbefore described and 
exemplified. 

25. Compounds according to claim 1, 40 
whenever prepared by the process according 

to any of claims 14 to 24. 
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